Flow cytometry: an alternative method for direct quantification of antigens adsorbed to aluminum hydroxide adjuvant.
Flow cytometry (FC) has been widely used in biological research; however, its use for vaccine characterization has been very limited. Here we describe the development of an FC method for the direct quantification of two Neisseria meningitidis vaccine antigens, in mono- and multivalent formulations, while still adsorbed on aluminum hydroxide (AH) suspension. The antibody-based method is specific and sensitive. Because FC allows microscopic particle examination, the entire aluminum suspension carrying adsorbed antigen(s) can be analyzed directly. In addition to determining antigen concentration and identity, the assay is able to determine the distribution of the antigens on AH. High correlation coefficients (r(2)) were routinely achieved for a broad range of antigen doses from 0 to 150 μg/dose. Traditional assays for quantitative and qualitative antigen characterization on AH particles involve either complete aluminum dissolution or antigen desorption from the adjuvant. Because our direct method uses the whole AH suspension, the cumbersome steps used by traditional methods are not required. Those steps are often inefficient in desorbing the antigens and in some cases can lead to protein denaturation. We believe that this novel FC-based assay could circumvent some of the complex and tedious antigen-adjuvant desorption methods.